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A bstract 

Background: Helicobacter pylori (H. pylori) is a small, spiral-shaped bacterium that 
lives in the surface of the stomach and duodenum. More than half of the world's 
population is colonized with H. pylori in the gastric mucosa which is the major 
cause of chronic gastritis, peptic ulcer and also the most important etiological 
factor responsible for the duodenal and gastric ulcer and has an important role in 
the pathogenesis leading to gastric cancer. Objectives: The objectives of this 
study was to determine the prevalence of H. pylori among gastritis patients at 
Nemba district hospital, to compare sex prevalence level of H. pylori among 
gastri ti s pati ents and determi nethe preval ence of FI. pylori among gastri ti s pati ents 
according to the age of gastritis patients. Methods: This study involved 140 
patients with gastritis who attended Nemba district hospital from August to 
October 2018. The samples were collected and H. pylori rapid test strip was 
performed for all patients to diagnose FI. pylori among gastritis patients. Results: 
Findings of the study showed that the preval ence of FI. pylori infection was found 
to be significantly high among female participants than male participants. Despite 
high prevalence in females, the findings showed that there was no statistical 
significance of sex with FI. pylori infection ( x 2 =0.6 and p >0.05, p =0.1). On basis 
of age, the prevalence of FI. pylori infection was found to be high among 
participants and the prevalence increase between young age and old age. Results 
show that there was statistical significance between age and FI. pylori infection 
with j 2 =1.2 and p >0.05, p =0.04. thegroup of individuals with that >45 years old 
were more affected compared to other age groups and the prevalence of H . pylori 
infection wasincreased in older pati ents than younger patients. Our study showed 
an overall prevalence of FI. pylori among gastritis patients was (45.7% n = 140). 
Conclusion:^ pylori infection is terrible burden of public health and affect people 
of all age and sex. FI. pylori infection was significantly high in females and 
significance was found in age group of patients. N umber of people are carrier of 
this terrible bacterium, thus hospitals are recommended to carry out early 
diagnosis to avoid later complication of infection. 
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1. Introduction 

Helicobacter pylori (H. pylori) is micro-aerophilic spiral-shaped highly motile and possesses four to six 
Iophotrichous flagella gram-negative bacteria which known by scientists that it colonizes human stomach 
and its pathogenesis leads to serious gastrointestinal illness. H. pyl ori iscontagious, although theexact route 
of transmission is not known but person to person transmission by either the oral-oral or fecal-oral route is 
most li kely H. pylori arethe most i mportant etiological factor responsi blefor chronic gastritis, duodenal and 
gastri c u I cer and have an i mportant rol e i n the pathogenesi s of gastr i c cancer ( M oharram eta/., 2015). 

The presenceof H. pylori i nducesa chronic, active i nflammation i n the mucosa via the rel ease of chemoki nes 
and cytokines (such as interleukin-8, tumor necrosis factor-a, and interleukin-lb), due to the release of 
chemoki nes and cytokines, immune system become compromised and unableto eradicate theorganism and 
instead leads to persistent gastric mucosal damage. A variety of virulence factors contribute to H. pylori 
ability and capacity to cause mucosal damage. H. pylori infect at least half of theworld's population and this 
making itthe most widespread infection in theworld. Infections are usually acquired in early childhood in all 
countries. How e/er; theinfection rateof children in de/eloping nations is higher than in industrialized nation, 
and this isdueto low sanitary conditions (Rangaswamy eta/., 2016). 

The prevalence of H. pylori is very high in the developing world and low in the developed world; its 
prevalence is occurred differently in relation to geographical location, ethnicity, age, and socioeconomic 
characteristics. The i nd ication of epidemiological stud ies has been shown that al most 50% of adults people i n 
developed world and 90%of adults in developing world arepositivetoH.py/or/.Thisinfection is common in 
African countries and is a leading cause of more than 90% of duodenal ulcers and 70% of gastric ulcers. 
N umber of studies was conducted and showed the high seroprevalenceof this infection (61-100%) and variation 
was seen according regions, racial group in a/ery country. Surprisingly, above 50% of children in Africa are 
infected attheageof 10(Alebieand Kaba, 2016). 

I n Rwanda and theother parts of great lakes region, little research has been conducted on H. pylori i nfection 
with the only on previous study published more than two decades ago showing 75% as H. pylori infection 
prevalence i n the populati on study. Thus, thi s study was conducted at the mai n end oscopy center for southern 
Rwanda to seethe level of theprevalenceof H. pylori and the frequency of major diagnoses at end oscopy, and 
to examine their association. The results of this study revealed that there was no difference in prevalence 
comparing to the study conducted threedecades earlier in Kigali city, Rwanda (Walker eta/., 2014). H ow ever, 
the pra/alenceof gastriccancer in Rwanda was about 5% and the major risk factor for that gastric malignancy 
is H. pylori (Browneta/., 2000). 

The major top pr i mary d i sord er associ ated w i th H .pyl ori i nfecti on i s ch ron i c acti ve gastr i ti s that occu rs i n 
al most 20% of i nfected individualsandhave seen to be a I ead i ng factor of second ary compl i cati ons among 
pylori infected people. It has been shown by various researches that 50% of H. pyl ori infected individuals 
develop non-atrophic gastritis while another half of these people develops atrophic gastritis, and this is a 
condition thatfaci litatethedevelopment of i ntesti nal metaplasia and progression to gastriccarci noma. A round 
15%developpepticulcerdisease,defectingastrointestinal mucosa, duodenal ulcer disease and small number 
of individual de/el op gastriccancer or stomach cancer (N oah eta/., 2012). 

In Rwanda, the burden of H. pylori infection rate was 75%among individuals suffering from gastritis, 20% 
of d uod enal u I cerati on was show n by the endoscopi c d i agnoses among these pati ents ( Wal ker et al ., 2014). 

2. M aterials and methods 

2.1. Study design 

This study was conducted at N emba district hospital and targeted gastritis patients admitted for H. pylori 
diagnosis from August to October 2018. All patients who were diagnosed clinically with and or suspected 
(whose request form indicated need for H. pylori test) of having gastritis, attending N emba district hospital 
during the period of this study were considered to be part of target population. 140 patients suffered or 
suspected from having gastritis wereused to collect blood samples for H. pylori test. 

2.2. Samplecollection 

Wholeblood was collected by venipuncturein sodium heparintubes, centrifuged using centrifuge equipment. 
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A total of 140 blood samples were collected from the patients to check if there was H. pylori antibodies in 
pati ent's serum sampl e. 

2.2.1. Blood Samplefor serological evaluation and analysis 

A bout 5 ml of venous blood werecollected from patients in a red top tube with no anticoagulant. Thetubewas 
labeled with the patient name; number and dateof samplecollection.Thedotted blood was centrifuged and 
serum aspi rated for bei ng tested. The blood sped men was analyzed usi ng theH. pylori rapid test stri p. Thisa 
rapid chromatographic immunoassay for the qualitative detection of anti bodies to H. pylori (anti-Hp IgG) 
serum. Individuals infected withH. pylori have serum anti bodies. TheH. pyl ori rapid test strip (serum) isa 
si mpletest that uses a combi nation of H .pylori antigen coated particles and anti-human IgG to qualitatively 
and sel edi vel y detects H. pyl ori anti bod i es i n seru m. 

2.2.2. T esting procedures 

Thetest, sped men, buffer, and/ or controls was al lowed to attai n the room temperature (15-30 °C) before bei ng 
tested. Bag i s brought to the room temperatu re before bei ng opened. Thetest cassette was removed from the 
sealed bag and use it as soon as possible. Thetest cassette was placed on a clean and level surface. After 
specimen centrifugation, a pastor pipette was used to pi pettethe serum or plasma from the blood collection 
tube. Then the pastor pipette with serum or plasma was held vertically and transfer two drops of serum or 
plasma (approximately 50juL) to the specimen well (S) of thetest cassette, then the addition of onedrop of 
buffer to the specimen well (S). Then thetimer was started. Saw illustration below. 

For ven i pu nctu re w hoi e bl ood sped mens washeldthed ropper verti cal I y and transfer two d rops of w hoi e 
blood (approxi mately 50juL) to the sped men wel I (S) of thetest cassette, then add onedrop of buffer and the 
timer was started. Saw illustration below. For finger stick whole blood sped mens wasfi I led the capillary tube 
and transfer approxi mately 50 p L of f i nger sti ck w hoi e bl ood to the sped men wel I (S) of the test cassette, then 
add onedrop of buffer and thetimer was started. Saw illustration below. Wait for the colored line(s) to be 
appeared. The resu Its were read at 10 mi nutes. 

2.2.3. ft esults interpretation 

Positive test: two lines appear. One colored line should be in the control region (C) and another apparent 
colored line should bein thetest region (T). A positive result i ndi cates that H. pylori antibodies were been 
detected. Negative test: onecolored lineappearsinthecontrol lineregion (C). No line appears in the test line 
region (T). A negative result indicates that the specimen contains no H. pylori antibodies. Invalid test was 
observed when control linefailstoappear. Insufficient specimen volume or incorrect procedural techniques 
arethemost likely reasons for control linefailure. Re/iew the procedure and repeatthetestwithanewtest. If 
the problem persists, discontinue using thetest kit immediately and contact your local distributor. 

N ote: The i ntensity of the col or i n thetest I i ne regi on was vary depend i ng on the concentrati on of H. pylori 
anti bodi es i n the sped men. Therefore, any shadeof color i n thetest I i ne region shoul d beconsi dered positive. 
Please note that this is a qualitative test only, and cannot determine the concentration of analytes in the 
sped men. A nd al so i nsuff i ci ent sped men vol u me, i ncorrect operati ng proced u re or expi red tests are the most 
I i kely reasons for control I i nefai I ure. 

3. Results 

3.1. D emographic characteristics oftheparticipants 

Demographic characteristics and frequencies of thestudy population aredescri bed inTablel. 

I n rel ation to the age of study parti ci pants as i 11 ustrated i n Tabl e 1, f i nd i ngs re/eal ed that out of 140 pati ents, 
3.6% were in theagegroup of <15years, 22.7% in theagegroup of 15-30years, 29.3% in theagegroup 30-45 
years, the majority of the parti ci pants (44.3%) were i n the age grou p of greater or equal to 45 years. A nd al so 
i nd i cates that (55%) werefemal e pati ents and (45%) were mal e pati ents. 

3.2. PrevalenceofH. pylori among gastritis in patients 

The prevalence of H. pyl ori among gastritis attending Nembadistrict hospital wasdetermined and findings 
are presented in Figurelbelow: 
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Table 1: Distribution of the study population according to the age-groups and sex 





Sex of Patients 

Total 

Female 

Male 

Age of patients 

<15 

Frequency 

3 

2 

5 


% of Total 

2.10% 

1.40% 

3.60% 


[15-30] 

Frequency 

18 

14 

32 


% of Total 

12.90% 

10.00% 

22.90% 


[30-45] 

Frequency 

18 

23 

41 


% of Total 

12.90% 

16.40% 

29.30% 


> 45 

Frequency 

38 

24 

62 


% of Total 

27.10% 

17.10% 

44.30% 

Total 


Frequency 

77 

63 

140 


% of Total 

55.00% 

45.00% 

100.00% 


H. pylori results 

45 . 70 % 

■ Positive ■ Negative 

Figure 1: The prevalence of H. pylori in all individuals with gastritis 

Results from this Figurel shows that during the time of conducting thisstudy, the prevalence of H. pylori 
infection among thegastritis patients wasdetected in patients and shows the preval ence of 45.7% of the total 
detected patients considered inthestudy. 

3.3. P revalence of H. pylori infection according to theagegroups of patients 

The preval ence of H. pylori according to theage was determined and findings are presented in Figure2below. 
Finding in thisfigureindicates that 3.60% of the patientsaged I ess 15 years old and 1.20% of them wereH. 
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50.00% 

40.00% 

30.00% 

20 . 00 % 

10 . 00 % 

0 . 00 % 


Frequency of H.pylori according to the age 



<15 [15-30] [30-45] =45 


■ Positive ■ Negative 


Figure 2: Prevalence of H. pylori infection according to the age groups of patients 


pylori i nfected, 22.3% of pati aits aged [ 15-30] years ol d, 10.30% wereH. pylori i nfected. 29.3% of pati ents aged 
[30-45] years old and 14.10% wereH. pyl ori infected. 44.3% of pati ents aged >45 years old and 20.10% of them 
wereH. pylori infected Between age and H. pylori infection % 2 = 1.2 and p =0.04. Thisfigure indicates that the 
prevalence of H. pylori infection in age groups range> 45yearsold were high prevalence of H. pylori when 
compared to other agegroups, this could bedueto immune suppression in old age. 

3.4. Prevalenceof H.pylori according to the sex of the patients 

The prevalence of H. pylori according to thesexwasdetermined and findings are presented in Figure3below. 

F i nd i ngs of the abovefigure shows that (55%) werefemal e pati ents, among of them 26.4% were i nfected by 
H. pyl ori. There was 45% of male pati ents, and 19.30% were infected by H .pylori. 


100 . 00 % 

80 . 00 % 


60 . 00 % 


40 . 00 % 

20 . 00 % 

0 . 00 % 


26 . 40 % 26 70 % 28 - 60% 

19 . 30 °/^_ 



Positive Negative 


■ M 

■ F 


Figure 3: Prevalence of H. pylori according to the sex of the patients 
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4. Discussion 

4.1. Prevalencelevel of H. pylori among gastritis patients according to sex 

This study was conducted at Nemba district hospital and targeted 140 pati ents u nd ergoi ng H. pyl ori rapid 
test strip. Data concerning sex were obtained and recorded. Thestudy population of (55%) was females and 
(45%) was males. Thedistribution of the respondents in relation to sex indicated thatfemales were higher in 
nu mber than mal es. Thesefi nd i ngs are i n agreement w i th the stud y cond u cted by J emi I ohu n et al . ( 2010) that 
showed that male gastritis patients were I ess than females gastritis patients, among 86 subjects, there were 
39 (45.3%) males and 47 (54.7%) females. 

Findings indicatethat26.40%werefemalegastritis patients infected by H. pylori and 19.30% were male 
gastritis pati ents infected by H. pylori results. AI so shows that there was no statistical significant difference 
between sex and H. pyori infection si nee/ 2 =0.6 and p >0.05. A gbor etal. (2018) in hisstudy, demonstrated that 
female patients were more i nfected by H. pylori than males. A mong H. pylori positive patients 43.4% were 
mal es and 45.5% werefemal es there was no stati sti cal ly si gnif i cant between mal es and femal es. OI okoba et al. 
(2013) in hisstudy indicates that 49 (39.2%) male pati ents were I ess infected than 76(60.8%) females. This is 
agreement with the present study in which 26.40% of females and 19.30% of males were H. pyl ori induced 
anti bodies tested positive and t 2 =0.6, p =0.1, showing thattherewas no statistical significant association 
with sex. This means that in present study females were more susceptible to H. pyl ori infection than males. 
D espi te the proof of stati sti cal si gn i f i cant of the cu rrent study, femal es were more affected .The present stud y 
and other study conducted as discussed above show that there is no association between sex and H. pyl ori 
i nfection. The issue is, why do women suffer fromH. pylori i nfection whileno statistical significance? Despite 
objectives of thestudy that did not consider risk factors for H. pylori i nfection, women aremostly exposed to H. 
pylori infection compared to men. Gestational period, child bearing age and related factors could besomeof 
factors that expose women at high risk of H .pylori infection. 

4.2. The prevalence of H. pylori among gastritis patients according to theage 

In this study 140 pati ents und ergoi ng H .pyl ori rapid test strip. Data concerning age were obtained. Findings 
indicatethat 1.2% of the patients aged I ess 15 years old w ereH. pylori infected, 10.3% of pati ents aged [15-30] 
yearsold, 14.1% of pati ents aged [30-45] years old, 20.1% of pati ents aged greater or equal 45yearsold wereH. 
pylori infected. The prevalence of H. pylori infection in agegroups range> 45yearsold had a high prevalence 
of H. pylori when compared to other agegroups. There was stati sti cal significant between age and H. pylori 
infection since j 2 =1.2 and p <0.05 this study showed that the prevalence of infection increase with theage. 
It should beunderstood that children and old age peopleareat high risk of infection dueto their immunity 
le/el. 

Compared to thestudy done by Ad lekha et al. (2013), it was si mi lar because results i ndicated that out of 47 
patients from (0-15) agegroup, (19.15%) werediagnosed H. pylori infection, (15-30) agegroup, (26.09%) were 
diagnosed H. pylori infection. Also this results showed that out of 23 pati ents from (30-45) agegroup, (73.91%) 
werediagnosed H. pylori infection and greater 45 agegroup (80.85%) H. pylori infection. This study isagreement 
with study done by Correa et al . (2016) i n thei r study demonstrated that the prevalence of H. pylori i nfecti on 
was found to be higher among participants that were45-70 years old when compared toother agegroups. 
These results showed thattherewasnosignificantdifferencebetweenagegroupsandH. pylori infection. Age 
isa matter to H. pyl ori infection among population and conti nueto grow with lowest diagnosis and screening 
in developing world. 

4.3. PrevalenceofH .pylori among gastritis in patients 

The present study showed the prevalence of 45.7%, a fi ndi ng that is si mi lar to what was found i n Chi na and 
Thailand but different from what was found in the South Africa is 42%. Approximately 80% areinfected byH. 
pyl ori but i n thetropi c over 80% of the popu I ati on are i nfected .Fori nstance, i n N i geri a i s 82%, AI geri a 79%, 

I vory cost i s 71% and inVietnamis65.6%whileinA ustral i a i s 1% (Oyed ej i, 2015) . The pre/al ence of H. pylori 
infection in Ethiopia was in the range of 56-70% (Tadesse etal., 2014). Studies haveshown a higher prevalence 
among people in de/eloping countries than de/eloped countries and show thatH. pylori isthe most causes of 
bacterial infection in human beings (Rothenbacher and Brenner, 2003). H. pylori infection can increase 
depending on geographical location, ethniegroup, and other different factors. 
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5. Conclusion and Recommendations 

5.1. Conclusion 

H. pylori infection occursworldwide, but the prevalenceof H. pylori isdosely toageand sex, H. pylori infection 
increase with age. Approximately 20.1% greater or equal 45 ages are infected with H. pylori, according to 
results of this study, therateof H . pylori infection among 140subjectsundergoingH. pylori rapid test strip was 
45.7%. The prevalence of H. pyl ori infection among gastritispatientsatNembadistrict hospital is high. This 
prevalence indicates that was one of the most factors lead to gastritis, the females are more level to this 
infection than makes. However, and there was no statistical significant different association of H. pylori 
infection and sex. 

5.2. R ecommendations 

Based on the results of the study, it is recommended that further investigation to detectthe possible risk factors 
associated with H. pylori infection among population of all age. It isalso recommended to use endoscopy and 
rapid u rease test for H.pyl ori diagnosis. All district hospitalsarerecommendedatleastusingH.py/or/ rapid 
test stri p as si mpled iagnosis test for H. pylori rapid test strip. It is recommended that al I gastritis patients to do 
screeni ng for H. pylori, because many peoplearecarrier for this bacterium. 
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